Hepatic glutathione suppression by the alpha-adrenoreceptor stimulating agents phenylephrine and clonidine.
The effects of alpha-adrenoreceptor stimulation on hepatic glutathione content were examined in ICR male mice using a selective alpha 1-adrenoreceptor stimulating agent, phenylephrine, and a selective alpha 2-adrenoreceptor stimulating drug, clonidine. Phenylephrine produced a dose-dependent depression in hepatic glutathione levels when administered by the intraperitoneal (i.p.) route, with a maximum extent of depression of approximately 30% occurring in both male and female mice. Phenylephrine was ineffective by the intracerebroventricular route, indicating a peripheral site of action which would be consistent with the mechanism(s) suggested by earlier in vitro studies using rat liver. Clonidine, an alpha 2-adrenoreceptor stimulating agent, also depressed hepatic glutathione concentrations in a dose-dependent manner. The maximum extent of depression (approx. 45%) from clonidine administered by the i.p. route was somewhat greater than that from phenylephrine, and the apparent potency was about 10-fold greater. Unlike phenylephrine, clonidine was effective when administered by the intracerebroventricular route. Pretreatment of mice with phenylephrine (100 mg/kg, i.p.) resulted in a potentiation of hepatic necrosis from a mildly hepatotoxic dose of acetaminophen (400 mg/kg, i.p.). The results of these experiments suggest that the changes in glutathione homeostasis produced by alpha-adrenoreceptor stimulation may be sufficient to impair detoxification mechanisms.